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PROBLEM TO BE SOLVED: To attain wire saving, 
miniaturization, lightening of weight, reduction of a cost, 
and reduction of an electromagnetic noise, in an air 
conditioning Inverter system. 
SOLUTION: A charge pump type gate drive circuit 9 
operated in a power supply system (first power supply 
system) of a main battery 2, compressor temperature 
detection means 13 arranged on a motor winding, 
inverter controlling microcomputer 7, and an insulation 
communication circuit while insulated from an external 
air conditioning control part 14 to communicate, are 
provided. In this way, most part of an inverter system is 
operated by a single power supply system, an 
electromagnetic noise is reduced, a space and cost 

related to insulation between different power sources are reduced, and wiring can be also 
reduced. 
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* NOTICES , 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS . 

[Claim(s)] 

[Claim 1] The electrically-driven compressor having the motor driven accordmg to the first power 
source, and a compressor temperature detection means to detect the temperature of the coil part of the 
motor of said electrically-driven compressor in said first power system. The switching element group 
which transforms said first power source into the electrical potential difference for motorised [ said ] by 
the switching operation of two or more switching elements, Said switching element connected to either 
of the negative sides the forward side of said first power source The charge pump mold gate drive circuit 
driven using the power source which the current which flows to the switching element connected to a 
different polarity from the switching element concerned stored electricity. While outputting the control 
signal for turning on and turning off said switching element to said charge pump mold gate drive circuit 
and controlling said electrically-driven compressor The inverter system for air-conditioning equipped 
with the insulating communication circuit which communicates while insulating the control device of 
the inverter control section which operates in said first power system, and the exterior which operates 
with the secondary insulation power source generated from said inverter control section and said first 

power source. o • vt. 

[Claim 2] The electrically-driven compressor having the motor which it is earned in the car which has 
the first power source and second power source, and is driven according to said first power source. The 
switching element group which transfonms said first power source into the electrical potential difference 
for motorised [ said ] by the switching operation of two or more switching elements. Said switching 
element connected to either of the negative sides the forward side of said first power source The charge 
pump mold gate drive circuit driven using the power source which the current which flows to the 
switching element connected to a different polarity from the switching element concerned stored 
electricity. While outputting the control signal for turning on and turning off said switching element to 
said charge pump mold gate drive circuit and controlling said electrically-driven compressor The 
inverter system for air-conditioning equipped with the insulating communication circuit which 
communicates while insulating the control device of the inverter control section which operates in said 
first power system, and the exterior which operates in said inverter control section and said second 

power system. , . ^ , . , . ,• j 

[Claim 3] The inverter system for air-conditioning according to claim 2 which established a compressor 
temperature detection means to detect the temperature of the coil part of the motor of an electrically- 
driven compressor in the first power system. 

[Claim 4] The inverter system for air-conditioning according to claim 2 or 3 with which the first power 

source and second power source are insulated. 

[Claim 5] The inverter system for air-conditioning according to claim 2 or 3 by which the first power 
source and second power source are insulated, and the second power source is grounded to the car case. 

[Translation done.] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo... 4/16/2004 



Page 1 of 8 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[p^eW^of the Invention] This invention relates to the inverter system for air-conditioning which drives an 
electrically-driven compressor. 

TDescriDtion of the Prior Art] This conventional kind of inverter system for air-conditioning has a thing 
E^^oTin ^aSngJlO . This drawing 10 is what showed the electrical diagram of the system earned m 
Se eleX v^Wd^ inverter equipment V has received supply of a power source from two hnes. the 
main ce? 2 of electric vehicle, ^d the auxiUary cell 3. The main cell 2 usual y mainly saj.es as a 
Xer so\^ce oTthe drive system of large power on the about [ 250V ] electncal potential difference 
SseAeTS fpower source of the electrically-driven compressor 5 for air-conditiomng through the 
^ttSg efement group 4, and also it has become the power source of the motor for automobile fransit. 
Toreo^ef - ^d als? the auxiliary cell 3 usually serves as a power source of the control systen. of 
Werter eauimnent 1' on the about [ 12V ] electrical potential difference - a head lamp, a fan motor, a 
Z^T^c ^^^l^^^^^^y - small - it is also the power source of a power load^ And m the electnc 
vSe or the hZd car, the main cell 2 and the auxiliary cell 3 are insulated, and the negative terminal 

?o'o^3]Srea^^^^^^^ 

hne wh^ch showed the circuit which is operating in response to supply of 12V pow^ source from the 
auxiUa^ cell 3 inside by i.e., current detecting-element 8', gate dnve circuit 9\ inverter 

t^^eXe detection means 12', the induced voltage detecting element 10', inverter control-onented- 
SocoS^ut^^^^^ A power circuit 6 is a circuit which creates 5V power source which turns into a 
nower Srof a microcomputer or various kinds IC based on 12V power source Moreover, 12V 
power soU^ce from the auxiliWy cell 3 is also the power source of charge circuit 11' or compressor 
temoerature detection means 13' in the exterior of inverter equipment 1 i.„c 
Sl He^ each element which was mentioned above and with which the boundary line overlaps on 
SIS iike charge circuit 1 V is a circuit which is operating by the electncal power system from 
fS^ower source [ low battery / from the high voltage power source ^^^the auxiliary cell 3 from 
tfie ma n cell 2 ] Here, tiie word an electrical power system or "power system" is defined as a power- 
^urrSivlroniient induding a certain primary power source and the power source comiected to one of 

m005TNex("Sfr!^^^^^ control section 14 was operating in 12V electrical power system, 

EiShe rAuest engine speed of an electrically-driven compressor 5 based on information, such 
i v^us sensoS such afwheLver [ room air temperature ]. and creWs temperature set poin and has 
tta^Sed to inverter equipment r as a command value. And in response to this command value, 
fnvertefclfrol-^^^^^ T emits a gate control signal to ^^'-^-^^''^^^^^^'^^} ^ 

eScaUy-driven compressor 5 may become a command engine speed, and i controls ON of each 
IGBT of the switching element group 4. and OFF. The wave outputted to an electncally-dnven 
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compressor 5 here is the PWM-electricaLpotentiaLdifference of a three phase,. 

[0006] In addition, as an example of the above mentioned conventional inverter system, there is a thing 
as JP,8-48140,A indicated to be. 

[0007] Dravying 1 1 is drawing having shown the configuration of the printed circuit board of this 
conventional inverter equipment 1', and is bisected from the main cell to the first electrical power system 
circuit and fi-om an auxiliary cell to the second electrical power system circuit. Moreover, drawing 12 
shows the example of loading to an electric vehicle. 

[0008] Next, the inverter system of the conventional home air conditioner is explained using drawin g 
10 . In the case of the home air conditioner, the power source is supplied from the source power supply 
15 of single phase lOOV grade, and it is only this source power supply 15 as a primary power source. 
And as a drive power source of a compressor, the DC power supply which rectified it with rectifier 
diode 16 are too supplied to the electrically-driven compressor 5 through the switching element group 4. 

[0009] Next, as a power source to a control system, the secondary insulation direct current voltage 
which decompressed and insulated the source power supply 15 by the isolation transformer 17 is 
supplied as a power source of inverter control-oriented-microcomputer 7' or air-conditioning control- 
section 14 grade. Although the power circuit using this isolation transformer 17 has not carried out 
illustration, it is usually incorporated in inverter equipment 1'. moreover ~ a current ~ a detecting 
element - eight - ' ~ the gate ~ a drive ~ a circuit - nine -- ' ~ induced voltage - a detecting element ~ 
ten ~ • ~ having mentioned above - an electric vehicle ~ ** ~ a case ~ the same ~ the high voltage ~ a 
drive system -- a power source - the ~ a drive system ~ a power source - from ~ insulating ~ havmg 
had - a low battery - a power source (secondary insulation DC power supply) ~ from - both ~ an 
electrical power system ~ operating - **♦* ~ a circuit ~ it is . 

[probiem(s) to be Solved by the Invention] However, the technical problem as shown below occurred in 
the above-mentioned conventional inverter system. 

[00 11] In the first place, two power sources needed to be drawn in inverter equipment 1', and the 
technical problem that wiring increased in nxunber was. 

[0012] Since two insulations have drawn the required power source in the second m mverter equipmait 
r Between each circuit which is operating with each power source (between a part for the boundary Ime 
part of drawing 10 , and the broken line of drawing 11 ), and in the interior of each part article (8* of 
drawing 10 and drawing 1 1 , 9', 10') The technical problem that the cost which air clearance required for 
an insulation and the creeping distance on a printed circuit board are needed, and the whole equipment is 
enlarged as a result, and starts an insulation occurred mostly occurred. Moreover, a temperature 
detection means to detect the temperature of a compressor or an inverter similarly (since 12', and the 
compressor motor which serves as a candidate for detection also in 13* and the switching element itself 
of drawing 10 needed to insulate, the tooth space concerning an insulation and cost became large, or it 
was hard to instaU it in the latest, and it had the technical problem that a detection temperature error 

became large.) . , ^ i.- j u • 

[0013] Between two power circuits, although the insulation was earned out to the third, as shown in 
drawing 1 1 , the noise by the switching which mainly serves as a noise source of AM band was easy to 
be guided with the stray capacity between circuits to the second electrical power system to it from the 
first electrical power system, and the problem of being easy to spread a noise to the inverter equipment 
exterior was in it. Moreover, similarly, the clock noise of the inverter control oriented microcomputer 
which mainly serves as a noise source of FM band was easy to be guided to the first electrical power 
system from the second electrical power system conversely, and had the problem of being easy to spread 
a noise to the inverter equipment exterior too. And from the power-source Une influenced of these 
mutual noises, as shown in drawing 12 , not only a conduction noise but the technical problem that it 
was easy to emit jamming to the body of radio or an antenna also as a radiated noise occurred. 
[0014] that to which this invention solves such a conventional technical problem ~ it is - wiring ~ 
being few ~ small and low cost ~ it is ~ and electromagnetism ~ it aims at offering few inverter 
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systems-for-air-conditioning of-.generating of-a-noise._^^.^^=^^ — . . 

[mcmis for Solving the Problem] The electrically-driven compressor having the motor which drives this 
invention according to the (1) first power source in order to solve the above-mentioned technical 
problem, A compressor temperatvire detection means to detect the temperature of the coil part of the 
motor of said electrically-driven compressor in said first power system. The switching element group 
which transforms said first power source into the electrical potential difference for motorised [ said ] by 
the switching operation of two or more switching elements, Said switching element connected to either 
of the negative sides the forward side of said first power source The charge pump mold gate drive circuit 
driven using the power source which the current which flows to the switching element connected to a 
different polarity fi-om the switching element concerned stored electricity. While outputting the control 
signal for turning on and turning off said switching element to said charge pump mold gate drive circuit 
and controlling said electrically-driven compressor It has the insulating communication circuit which 
communicates while insulating the control unit of the inverter control section which operates in said first 
power system, and the exterior which operates with the secondary insulation power source generated 
fi-om said inverter control section and said first power source. 

[00161 And since it is installing in the coil latest of the motor which the inverter system for air- 
conditioning of this invention makes a compressor temperature detection means the first power system 
by the above-mentioned configuration, and is connected to the same power system, the insulation 
between the different power sources of a detector and a detection object becomes unnecessary. 
Moreover, since it is installing in the motor-winding latest, temperature detection of an exact motor can 
be performed. Moreover, since all the circuits except a communication circuit with the extenor are 
operated by the first power system, the tooth space concerning the insulation between the different 
power sources on an inverter circuit and cost decrease. u- u u 

rOOl 71 (2) The electrically-driven compressor having the motor which it is earned in the car which has 
the first power source and second power source, and is driven according to said first power sowce. The 
switching element group which transforms said first power source into the electrical potential difference 
for motorised [ said ] by the switching operation of two or more switching elements. Said switching 
element connected to either of the negative sides the forward side of said first power source The charge 
pump mold gate drive circuit driven using the power source which the current which flows to the 
switching element connected to a different polarity fi-om the switching element concerned stored 
electricity While outputting the control signal for turning on and turmng off said switching element to 
said charge pump mold gate drive circuit and controlling said electrically-driven compressor It has the 
insulating communication circuit which communicates while insulating the control unit of the inverter 
control section which operates in said first power system, and the exterior which operates in said 
inverter control section and said second power system. 

100181 And by the above-mentioned configuration, since the inverter system for air-conditiomng ot this 
invention is operating all the circuits except a communication circuit with the extenor by the first power 
system it becomes unnecessary to draw the second power source in an inverter circuit, and it can reduce 
wiring 'moreover, the electromagnetism between the first and the second power source - the mutual 
intervention of a noise ~ decreasing ~ the electromagnetism to a car system - a noise can be reduced. 

[Embodiment of the Invention] The electrically-driven compressor having the motor which drives 
invention according to claim 1 according to the first power source, A compressor temperature detection 
means to detect the temperature of the coil part of the motor of said electncally-dnven compressor m 
said first power system. The switching element group which transforms said first power source mto the 
electrical potential difference for motorised [ said ] by the switching operation of two or more switching 
elements Said switching element connected to either of the negative sides the forward side of said first 
power source The charge pump mold gate drive circuit driven using the power source which the current 
which flows to the switching element connected to a different polarity fi-om the switchmg element 
concerned stored electricity. While outputting the control signal for turning on and turmng off said 
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switching elemf'P* to said charge pump mold gate drive circuit and con trolling said electrically-driven 
compressor It has the insulating communication circuit which communicates while insulating the control 
unit of the inverter control section which operates in said first power system, and the exterior which 
operates with the secondary insulation power source generated fi-om said inverter control section and 
said first power source. 

[0020] And since it is installing in the coil latest of the motor which the mverter system for air- 
conditioning of this invention makes a compressor temperature detection means the first power system 
by the above-mentioned configuration, and is connected to the same power system, the msulation 
between the different power sources of a detector and a detection object becomes unnecessary. 
Moreover, since it is installing in the motor-winding latest, temperature detection of an exact motor can 
be performed. Moreover, since all the circuits except a communication circuit with the extenor are 
operated by the first power system, the tooth space concerning the insulation between the different 
power sources on an inverter circuit and cost decrease. , • 

r0021] The electrically-driven compressor having the motor which invention according to claim 2 is 
carried in the car which has the first power source and second power source, and is driven according to 
said first power source. The switching element group which transforms said first power source into the 
electrical potential difference for motorised [ said ] by the switching operation of two or more switching 
elements Said switching element connected to either of the negative sides the forward side of said first 
DOwer source The charge pump mold gate drive circuit driven using the power source which the current 
which flows to the switching element connected to a different polarity fi-om the switchmg element 
concerned stored electricity. While outputting the control signal for tummg on and turning off said 
switching element to said charge pump mold gate drive circuit and controlling said elecmcally-dnven 
compressor It has the insulating communication circuit which communicates while insulating the control 
unit of the inverter control section which operates in said first power system, and the extenor which 
ooerates in said inverter control section and said second power system. 

r00221 And by the above-mentioned configuration, since the inverter system for air-conditiomng of this 
nvention is operating all the circuits except a communication circuit with the extenor by the first power 
svstem it becomes unnecessary to draw the second power source in an inverter circuit, and it can reduce 
wiring 'moreover, the electromagnetism between the first on a circuit, and the second power source - 
the mutual intervention of a noise - decreasing - the electromagnetism to a car system ~ a noise can be 

r0023nnvention according to claim 3 is added to the configuration of claim 2, and establishes a 
compressor temperature detection means to detect the temperature of the coil part of a motor m the first 

Fo024] InveJItion according to claim 4 equips claims 2 and 3 with the configuration of a pubhcation, 
when the first power source and second power source are insulated. - „ v • 

r00251 And since the inverter system for air-conditioning of this invention is operatmg all the circuits 
except a communication circuit with the exterior by the first power system by the above-mentioned 
configuration, the tooth space concerning the insulation between the different power sources on an 
inverter circuit and cost decrease, moreover, the electromagnetism the stray capacity between the first 
and the second power source becomes less, and according to it ~ the mutual mtervention of a noise ~ 
decreasing ~ the electromagnetism to a car system - a noise can be reduced. 

r00261 Invention according to claim 5 equips claims 2 and 3 with the configuration of a pubhcation, 
when the first power source and second power source are insulated and the second power source is 
grounded to the car case. . . . • 

[00271 And since the inverter system for air-conditioning of this invention is operatmg all the circuits 
except a communication circuit with the exterior by the first power system by the above-mentioned 
configuration, electromagnetic wave active jamming to mounted devices, such as mounted radio with 
which the second power source especially serves as a case ground, can be lessened. 
r00281 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. In addition. 
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explanation is pmim^ abov* part-whip.h.nverlaps.the contents explai ned in^ 

[0029] Drawing 1 is the electrical diagram of the inverter system for air-conditioning of one example of 
this invention, and, as for it, differing greatly with the configuration of drawing 3 of this drawing 1 and 
the conventional example is the point that inverter equipment 1 operates with the power source only 
fi-om the main cell 2, in this invention of drawing 1 . In order to realize this, the gate drive circuit 9 of a 
charge pump mold is used for this invention that the insulation between the inverter control oriented 
microcomputer 7 and the switching element group 4 should be first made unnecessary. 
[0030] This charge pump type of gate drive circuit is explained using drawing 5 below. Drawing 5 is the 
circuit diagram for 1 block of this charge pump mold gate drive circuit, and drawing 13 is the 
conventional circuit diagram. In drawing 5 , the power source of the inverter control oriented 
microcomputer 7 is taken from the negative terminal (H-) of the main cell, and the positive terminal 
(H+) of the main cell. However, since a positive terminal is an about [ DC250V ] high voltage, the about 
[ 5V ] electrical potential difference decompresses through resistance and zener diode. And ON of IGBT 
27 and 28 and an off signal are outputted to the gate drive circuit fi-om this microcomputer 7. Moreover, 
power-source 2' for a gate drive is the DC power supply which make a negative terminal equal to the 
negative terminal of the main cell, and this is buiU inside inverter equipment 1 by the power source from 
the main cell. 24 is the amplifier which changes the control signal from a microcomputer 7 mto an IGBT 
driving signal, and 25 is a solid state switch circuit (for example, MOS-FET circuit) of high pressure- 
proofing which transmits the control signal by the side of forward to the amplifier 24 by the side of 
forw^&rd 

[0031] Next actuation is explained. First, about the negative side IGBT28, the control signal of the ON 
from a microcomputer 7 and OFF (for example, 5V, OV) is changed into ON of IGBT, and off level (for 
example 15V, OV) by the negative side amplifier 24, and is driving IGBT28 with it. Next, about the 
forward side IGBT, while the negative side IGBT28 turns on, a current flows from power-source 2' 
through diode 29 to a capacitor 30, IGBT28, and a power-source 2' negative terminal, and a capacitor 30 
is charged Moreover, the charge electrical potential difference of this capacitor 30 is supplied to the 
forward side amplifier 24 as a power source. And the ON from a microcomputer 7 and an off control 
signal (5V. OV) are changed into the electrical potential difference (15V, OV) on the basis of EMMITA 
of IGBT27 by the solid state switch circuit 25 and amplifier 24 of high pressure-proofing, and dnve 
IGBT27 with them. And by using this charge pump mold gate drive circuit, the power source to which a 
power system differs from 3" of the conventional gate drive circuit ( drawing 13 ) and the mam cell as 
shown in 31 becomes unnecessary, and the control drive of the IGBT can be carried out m a smgle 

power system. . . , , ^ * 

[0032] In drawing 1 , it is using a charge pump mold gate dnve cncuit, and the inverter system ot most 
centering on a microcomputer 7 consists of power systems of the main cell 2 so that the above 
explanation may show. The b side of the boundary line shown by ****** of drawing 1 is the power 
system of the main cell. And by this, in each circuit of the charge circuit 1 1 which needed the insulation 
between different power sources, the current detecting element 8, the gate drive circuit 9, and induced 
voltage detecting-element 10 grade, the need for an insulation is lost and small [ large ] and low cost- 
ization can be carried out conventionally. The example is explained below. 

[0033] Drawing 6 is what showed the example of a relay of a charge circuit, the relay for which the 
distance for insulation between different power sources was required becomes unnecessary [ the 
distance for insulation ], as are conventionally shown in drawing 14 and is shown in drawing 6 (a) and 
(b) and it becomes possible [ also reducing wiring, as shown in drawing 6 (b) ]. 
[0034] Drawing 7 is what showed the example of a current detecting element, and as conventionally 
shown in drawing 14 , what has the required photo coupler 26 becomes unnecessary in drawing 7 of this 
invention between the shunt resistance 19 and a microcomputer. 

[0035] Although drawing 8 was what showed the example of an induced voltage detecting element, and 
the CR filter, the comparator, and the photo coupler 26 were required for it as conventionally shovra in 
drawing 16 ,'it becomes possible to input into a direct microcomputer only by pressuring partially, as 
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-tbiR-inventiQn4s-shown-in- drawing^8 -. — -^^--^ — — — ~ ^ — 

[0036] Although drawing 5 was what showed the case of the gate drive circuit mentioned above, and a 
photo coupler 26, power-source 3', and 31 were required for it as conventionally shown in dravdng 13 , 
in this invention, it becomes uimecessary. Moreover, the power source which is equivalent to 31 about 
other 2 blocks becomes unnecessary. 

[0037] Moreover, although the detail circuit is omitted, the power circuit 6 shown in conventional 
drawing 2 also becomes unnecessary. 

[0038] Moreover, drawing 3 was what showed the example of the miniaturization of a printed circuit 
board which moimted these components and a circuit, as conventionally shown in drawing 1 1 , it needed 
the insulation between different power sources, but if it removes the insulating communication circuit 20 
in the printed circuit board of this invention, it becomes unnecessary. Moreover, the miniaturization of 
each part article and a circuit also laps and it succeeds in the large miniaturization by the whole printed 
circuit board. 

[0039] Although drawing 9 was what showed the circuit diagram of the insulating communication 
circuit 20 for which only the insulation between different electrical power systems is needed in the 
inverter equipment 1 of this invention and especially the insulation had unnecessary drawing 16 in the 
conventional circuit, an insulation is needed as this invention is shown in drawing 9 . However, 
synthetically, it is clear that this invention can attain small and low cost-ization from the above- 
mentioned explanation. 

[0040] Next, the inverter temperature detection means 12 and the compressor temperature detection 
means 13 in drawing 1 are explained. 

[0041] Conventionally, these temperature detection means were installed electrically to the case part in 
many cases. For example, the inverter temperature detection means is installed in the heat sink for heat 
dissipation, in order to detect the temperature of a switching element, and the compressor temperature 
detection means was installed in the body of a compressor. And the body of these heat sinks and 
compressors was electrically connected to the case of a car. Therefore, it was disadvantageous to have 
operated these detectors in this invention by the power system of the main cell [ high voltage as it is ] 2 
in respect of insulating strengthening with a case and the main cell. That is, I hear that high voltage main 
cell and case will approach physically, and there are. Then, in this invention, the inverter temperature 
detection means 12 is installed in the interior of the switching element 4 which is operating by the main 
cell, and the compressor temperature detection means 1 3 is installed in motor winding which is 
operating by the main cell too. And it enables it to detect more exact temperature by carrying out like 
this, securing safety equivalent to the former. 

[0042] Moreover, in this invention, the following thing is similarly performed from consideration of a 
safety aspect. He packs wiring of the power system of the main cell which will newly be left from 
inverter equipment 1 to the exterior, i.e., wiring for the compressor temperature detection means 13 and 
wiring to a charge circuit 11, into wiring of the three-phase-circuit output to an electrically-driven 
compressor 5, and wiring of the power-source input from the main cell, respectively, and is trying to 
take about the inside of a car case in drawing 1 . He covers with a protective tubing common concrete 
respectively, and is trying to take about it. By carrying out like this, there is completely no difference 
between the former and an insurance top. 

[0043] next, this invention - electromagnetism - the good effect done to a noise is explained using 
drawing 4 . Drawing 4 shows the example of loading to the electric vehicle of this invention, from the 
car case 32, floating of the main cell 2 is usually carried out, and the auxiliary cell 3 is grounded to the 
car case 32. And the mounted radio 33 and the mounted device of air-conditioning control-section 14 
grade are operating considering an auxiliary cell as a power source. Moreover, 34 is the receiving 
antenna of radio and the earth terminal is connected to the case 32. And the inverter equipment 1 of this 
invention has received supply of a power source only from the main cell 2, and it insulates in the air- 
conditioning control section 14, and it is communicating. 

[0044] And in the configuration of this above mentioned this invention, since the power-source line 
from the auxiliary cell 3 is not drawn in inverter equipment 1, the stray capacity between each power 
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source on-a printed. circuit board becomes less, the noise g enerated from inverter equipment 1 cannot 
spread the electric- wire top concerned easily, and the conduction noise to the power system of an 
auxiliary cell is reduced. Moreover, conventionally, the radiated noise was generated from the power- 
source line of an auxiliary cell by this conduction noise, and this radiated noise can also be reduced m 

this invention. . j- ^ j • u •* 

10045] Next the conduction noise to the power-source line of the main cell 2 and the radiated noise by it 
have the features that a cure is easy, in this invention, although there are not the former and a change in 
the inverter system of drawing 1 . It is because a cure can be managed with the former as one cure m this 
invention in a required place about two power sources. , • , j. u 

r00461 Drawing 2 is the electrical diagram of the inverter system of this invention also including the 
cure against a noise to the power-source line of this main cell. This inverter equipment 1" incorporates 
noise filters 22 and 23 and a charge circuit 1 1 to the tooth space conventionally mmiaturized from 
elegance Both the inverter noise by switching and the clock noise of a microcomputer are removable by 
arranging these noise filters 22 and 23 like drawing 2 with a common noise filter. 
100471 Moreover, the inverter system of drawing 2 is equipped also with the electncal-potential- 
difference detector 21 for the fimction and the engine-performance rise. With the conventional 
configuration, in this invention, it can realize easily and this circuit is installed by pressunng p^ially 
and carrying out a direct input to a microcomputer, although it was very difficult to insulate and to 
detect an electrical potential difference with a sufficient precision. 

[Effecl of the Invention] So that cleariy from said example invention according to claim 1 The 
electrically-driven compressor having the motor driven according to the first power source, and a 
compressor temperature detection means to detect the temperature of the coil part of the motor of said 
elecfrically-driven compressor in said first power system, The switching element group which 
transforms said first power source into the electrical potential difference for motonsed [ said ] by the 
switching operation of two or more switching elements, Said switching element connected to either of 
the negative sides the forward side of said first power source The charge pump mold gate drive circuit 
driven using the power source which the current which flows to the switching element connected to a 
different polarity from the switching element concerned stored electricity. While outputtmg the control 
signal for turning on and turning off said switching element to said charge pump mold gate dnve circuit 
and controlling said electrically-driven compressor Since it has the insulating communication circuit 
which communicates while insulating the control unit of the inverter control section which operates m 
said first power system, and the exterior which operates with the secondary insulation power source 
generated from said inverter control section and said first power source Most inverter systems can be 
onerated in the first single power system, and the tooth space and cost concerning the insulation between 
the different power sources on a system can be lessened. Moreover, safety is secured by installing a 
compressor temperature detection means in the coil latest of a motor, and exact temperature detection 
also becomes possible. .... . 

r00491 The electrically-driven compressor having the motor which invention according to claim 2 is 
carried in the car which has the first power source and second power source, and is dnven according to 
said first power source. The switching element group which transforms said first power source mto the 
elecfrical potential difference for motorised [ said ] by the switching operation of two or more switching 
elements Said switching element connected to either of the negative sides the forward side of said first 
DOwer source The charge pump mold gate drive circuit driven using the power source which the current 
which flows to the switching element connected to a different polarity from die switching elOTient 
concerned stored electaicity. While outputting the control signal for tummg on and turning off said 
switching element to said charge pump mold gate drive circuit and controlling said electncally-dnven 
compressor Since it has tiie insulating communication circuit which communicates while insulating the 
control unit of the inverter conti-ol section which operates in said first power system, and the extenor 
which operates in said inverter control section and said second power system It becomes unnecessary to 
be able to operate most inverter systems in the first single power system, and to draw the second power 
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source in an inverter cimli^ ^"^ wiring can he reduced, moreover, the electromag netism between the 
first on a circuit, and the second power source - the mutual intervention of a noise -- decreasing ~ the 
electromagnetism to a car system -- a cure also becomes easy at the same time it reduces a noise. 
[0050] Since invention according to claim 4 equips claims 2 and 3 with the configuration of a 
publication when the first power source and second power source are insulated, it can lessen the tooth 
space and cost concerning the insulation between different power sources in the inverter system which 
has the power system concerned, moreover, the electromagnetism the stray capacity between the first on 
a circuit and the second power source becomes less, and according to it -- the mutual intervention of a 
noise -- decreasing -- the electromagnetism to a car system -- a noise can be reduced. 
[0051] Since invention according to claim 5 equips claims 2 and 3 with the configuration of a 
publication when the first power source and second power source are insulated and the second power 
source is grounded to the car case, it can lessen electromagnetic wave active jamming to mounted 
devices, such as mounted radio with which the second power source serves as a case ground, m the 
inverter system which has the power system concerned. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The inverter structure-of-a-system Fig, for air-conditioning showing one example of this 

invention ^ y. , 

[Drawing 21 The inverter structure-of-a-system Fig. for air-conditiomng showmg the same example 
[Drawing 31 The block diagram of the printed circuit board of the inverter equipment in this invention 
[Drawing 41 The loading block diagram to the electric vehicle of the inverter system for air-conditioning 
of this invention 

[Drawing 51 The block diagram of a charge pump mold gate drive circuit 

[Drawing 61 (a) The block diagram of the charge circuit in this invention 

(b) The block diagram of the charge circuit in this invention 

[Drawing 71 The block diagram of the current detecting element of this invention 

[Drawing 81 The block diagram of the induced voltage detecting elenient of this invention 

[Dravsdng 91 The block diagram of the communication circuit in this invention 

[Drawin g 101 The conventional inverter structure-of-a-system Fig. for air-conditioning 

[Drawin g 111 The block diagram of the printed circuit board of the inverter equipment in the former 

[Dravv^ing 121 The loading block diagram to the electric vehicle of the conventional inverter system for 

air-conditioning 

[Drawing 131 The block diagram of the conventional general gate dnve circuit 
[Drawing 141 The block diagram of the conventional charge circuit 
[Drawing 151 The block diagram of the conventional current detecting element 
[Drawing 161 The block diagram of the conventional induced voltage detecting element 
[Drawing 171 The block diagram of the communication circuit in the former 
[Description of Notations] 

1 Inverter Equipment 1 
1 ' Inverter equipment 2 
1 " Inverter equipment 3 

2 The Main Cell 
2' Power source 1 

3 Auxiliary Cell 

4 Switching Element Group 

5 Electrically-driven Compressor 

6 Power Circuit 

7 Inverter Control Oriented Microcomputer 1 
T Inverter control oriented microcomputer 2 

8 Current Detecting Element 1 
8' Current detecting element 2 

9 Gate Drive Circuit 1 
9' Gate drive circuit 2 
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- 1 0-Induced^oltage.D_etecting_Element . 

1 0' Induced voltage detecting element 2 

1 1 Charge Circuit 1 
1 1 ' Charge circuit 2 

12 Inverter Temperature Detection Means 1 
12' Inverter temperature detection means 2 

13 Compressor Temperature Detection Means 1 
13* Compressor temperature detection means 2 

14 Air-conditioning Control Section 

15 Source Power Supply 

16 Rectifier Diode 

17 Isolation Transformer 

1 8 Electrolytic Capacitor 1 

19 Shunt Resistance 

20 Insulating Communication Circuit 

21 Electrical-Potential-Difference Detecting Element 

22 Noise Filter 1 

23 Noise Filter 2 

24 Amplifier 

25 High Proof-Pressure Solid State Switch Circuit 

26 Photo Coupler 

27 Forward Side IGBT 

28 Negative Side IGBT 

29 Zener Diode 

30 Electrolytic Capacitor 2 

3 1 Power Source 2 

32 Car Case 

33 Mounted Radio 

34 Antenna 
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[Drawin g 131 




[Drawin g 171 
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